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The U.S. Geological Survey (USGS) Unmanned Aircraft Systems (UAS) National Project Office in Denver, Colorado is working to implement the use of UAS technology into assisting with mapping data acquisition and derivation of datasets for point cloud 
creation, digital surface model and orthophotography generation.  Contracted small UAS flights were used over the West Fork Lead and Zinc Mine near Bunker, Missouri in cooperation with the USGS Missouri Water Science Center in Rolla, Missoui.  Use 
of small consumer UAS, inexpensive commercial off-the-shelf cameras and computer vision structure-from-motion software allows for creation of very accurate data using this technology.  This project investigates accuracy assessment and comparisons 

of aircraft and sensor and illustrates a new capability of supplementing other mapping capabilities.  
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Utilizing the DJI-Inspire UAS Platform with an on-board Zenmuse X3 FC350 12-megapixel 
camera and a Ricoh GR camera 16-megapixel camera for simultaneous still frame image 
collection, two separate three-dimensional models were created using Agisoft Photoscan 
(v.  1.2.4.2399) to derive the geospatial data.  Flying at an approximate height of 325 ft. 
(100 m) above ground level in four separate flights, a ground sample distance of 5.18 cm 
(pixel) with the Zenmuse camera, and 3.42 cm (pixel) with the Ricoh GR camera were 
achieved.  

The dense point cloud generated from the images generate the color values assigned 
to the x,y and z coordinate values to create a realistic modeled representation of the 
study area. The structure-from-motion software is capable of generating several 
hundred million points from the correlated images. 

The two digital elevation models derived from the simultaneous collects of 1046 
images resulted in accuracies noted in the following charts when compared to four 
independent ground GPS (RTK level) checkpoints shown in green.    

Slope values can be compared at the specific target points to get a general idea of the 
similarities or differences in the way the surface models are derived and the assurance 
of accurate data when used for geospatial studies.  The number of triangulated faces 
or the mesh generated, and the specific algorithms can have a varying degree of results 
on the model.  Below is a comparison of the two cameras. 

Slope aspect can be compared at the specific target points to get a general idea of the 
similarities or differences in the way the surface models are derived and the 
assurance of accurate data when used for geospatial studies. The number of 
triangulated faces or the mesh generated, and the specific algorithms can have a 
varying degree of results on the model. Below is a comparison of the two cameras. 
 
 

DJI Inspire with dual cameras on-board (Zenmuse X3 and Ricoh GR)  
Flown by the USGS contracted to 417 Drone Imaging, Springfield, MO 

Eight RTK Level GPS points were surveyed by the USGS Rolla, MO  
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